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Abstract

The world faces the risk of a pandemic almost in every six years. For instance, in 2003, severe
acute respiratory syndrome (SARS) and avian influenza; in 2009, H1N1 swine flu, and the 2013
Ebola outbreak in Africa. In December 2019, a new coronavirus, Covid-19 occurred in China.
Since the first new coronavirus case in December 2019, within a matter of three months, the
total cases reached almost six million, and deaths nearly 360,000. The spread of the virus was
inevitable given the failure of China to provide accurate information about the virus in a highly
integrated world. Every country took different measures and announced different aid packages
to make sure that the people follow the rules properly and to mitigate the economic impact of
the lockdown. This paper analyses the policies implemented by the German Government and
conduct an empirical analysis to assess the factors which play an important role in the country’s
fight against the pandemic. The results suggest that the sex ratio of the population, population
density and disposable income are crucial for the number of cases; the number of cases, sex
ratio, disposable income and the average age are significant determinants of the death rates in
the German States.

1 Introduction

In simplest non-medical terms, COVID-19, which is the new type of coronavirus, causes an illness
that affects the lungs and airways. It is a highly contagious disease, and the contagiousness of the
disease is being revealed as more tests are conducted. The cure of the disease is not known yet,
but the virologists have explained the ways to avoid getting infected. Social distancing, washing
hands, staying at home, avoiding contact with high-touch surfaces are the basic things that must
be done reduce the infection rate (Cruickshank, 2020). The term “coronavirus” may be new to
most people’s vocabulary, but it refers to the family of viruses that range from the common cold to
Middle East Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). The
coronavirus causes 20% of common colds. Even the most dangerous forms of this virus SARS and
MERS did not infect and kill as many people as Covid-19. The first MERS case is reported in Saudi
Arabia in 2012 and has spread to many countries, and the most massive outbreaks had occurred
in Saudi Arabia, the Republic of Korea and the United Arab Emirates, the death rate is around
34.4% but human-to-human transition is rare (WHO, 2018). SARS was classified as a pandemic
and occurred in China by the end of 2002. The source of transmission was from small mammals
to humans. The largest outbreaks took place in Asian countries as well as Toronto, Canada but it
spread to 33 countries. Out of 8098 cases, 774 SARS related deaths were recorded, and the death
rate was 9.5% (NHS, 2019). Covid-19 is declared as a pandemic because of the widespread of the
virus. The death rate of Covid-19 is 3.4% as declared by WHO and that is lower than SARS but
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higher than the seasonal flu. The spread of SARS was better managed than Covid-19 and WHO
played an important role in this by declaring an emergency situation against that “worldwide health
threat” and adopting “transparency” as the best policy. Also the structure of the novel coronavirus
that has the key proteins on the surface eases the transmission (Mallapaty, 2020).

The spread started more or less at the same time in Europe yet; there are huge discrepancies
across the countries when it comes to the number of cases and death rates. It is not hard to guess
that some of the variations in number of cases can be explained by the number of tests conducted and
the differences in death rates very much depend on the systematic testing as well as the strength
and the capacity of the health system. Also, each country implemented different measures and
announced lockdown at different times. Lockdown measures include the prohibition of large-scale
gatherings and social distancing rules to slow down the spread of the virus (Bedford, et al., 2020).
For instance, Italy announced the national lockdown on the 9th, Spain on the 14th, France on the
17th and Germany on the 22nd of March. The timing and the like hood of population to obey these
measures play crucial role in facilitating the domination of the virus. Although Germany entered
lockdown later than the other European countries, due to the strength of the health system and the
infrastructure that allowed for mass testing, the death rates were much less than the other countries.
Like most of the countries, Germany also followed the containment and mitigation strategy which
aims at slowing down the rate of infection to prevent the overloading of the health system. This has
been done by implementing national strategies such as; introducing self-isolation and quarantine,
promoting public health measures like hand washing, social distancing and respiratory etiquette;
improving the health systems to meet the surge of severely ill patients who require isolation, oxygen
and mechanical ventilation and strengthening the infection prevention and control departments.

The pandemic has severe economic implications. The lockdown causes decrease in consumption,
interruption of the supply chains and the production process. Many companies are shutting down
operations and laying off workers. Financial Markets are experiencing sharp falls with almost same
volatility as 2008/2009 (Fernandes, 2020). The consequences of policy implementations are not
observable yet. Therefore, this paper uses the German regional data to analyse the factors that lead
to the spread of the virus and impact the death rates such as the demographics and inequality in
disposable income between the regions.

2 Background & Motivation

Like every other country, Germany is also hit hard by the coronavirus pandemic. The first case in
Germany was recorded before Italy and Spain on the 27th of January. Germany implemented the
lockdown measures on the 22nd of March, three weeks after the first Covid-19 related death on the
9th of March. These measures include restricting the free movement, business closures, prohibition of
any type of direct contact with more than two people by Federal Law. Germany is actually delivering
an impressive performance both in terms of testing the population and achieving low death rates.
This pandemic reveals the strength and deficiencies of the countries’ health systems and Germany
proves that it has one of the best healthcare systems in the world. The test rate in Germany is
350,000 per week which is ten times higher than the tests conducted in France (Münchau, 2020).
Therefore, German data on number of cases is more reliable than other countries.

The politicians and health economists had pinpointed that Germany had an oversupply of beds
and hospitals which turned out to be an asset during the pandemic. The country had 28,000
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intensive care units which then increased to 40,000. In the beginning of the pandemic, Germany
was running 100,000 coronavirus tests a day, many more than the UK, Spain and the Italy (Chazan,
2020). Therefore, the fatality rate in Germany is 1.2% which is far below the average and the other
European countries like Italy, Spain, Netherlands, the UK and France are experiencing 11.9%, 9%,
8.6%, 8%, 71% of death rates respectively (Stafford, 2020). Table 1 indicates the total number of
tests conducted in European countries by the 27th of May in descending order.

Table 1: Number of Cases by Countries

Countries Tests

Germany 3952971
The UK 3798490
Italy 3607251
Spain 1919411
Turkey 1894650
France 1598959
Poland 824774
Portugal 689705
Belgium 648712
Denmark 576061
Austria 418706
Romania 397563
Switzerland 380671
Ireland 325795
Lithuania 281232
Norway 239864
Netherlands 209718
Sweden 177200
Finland 173300
Iceland 170975
Hungary 169960
Greece 166245
Slovakia 163362
Latvia 103553
Estonia 79606
Slovenia 77947
Bulgaria 76391
Malta 64334
Croatia 64266
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Germany also significantly invested in its supply of ventilators, ordering 10,000 in mid-March in
addition to the existing supply of 20,000 (Chazan, 2020). Along with strengthening the healthcare
infrastructure, it is essential to maintain the economy. As indicated in Stability Report (2020),
Germany reacted with an immediate fiscal impulse of e 346 billion; e 100 billion via Economic
Stabilisation Fund (WSF) is used to recapitalise and buy stakes from the companies adversely
affected during the pandemic, e 55 billion funds provided for the projects to keep the pandemic
under control and e 2.8 billion for the hospitals. To protect the small and medium enterprises, e 50
billion fund is provided along with e 10 billion grants to maintain employment in economy. e 7.7
billion provided for the welfare payments such as child allowance and income support. e 5.2 billion
for health insurance and long-term health care payments. e 3.1 billion is for future investment in
private sector between 2021 and 2024. e 2 billion is provided to financially support new start-ups
including technology companies and small business. It is also essential to stimulate the demand side
of the economy and in pursuit of this, e 33.5 billion will be spent for tax measures and reductions
in tax revenues. All these measures are not enough to avoid recession as the country recorded its
biggest decline after 2008-2009 Financial Crisis mainly due to the demand side of the economy.
The economists are anticipating 3.2% decline in consumer spending, 6.9% drop in investment in
production process and 3.1% decline in exports and 1.6% decrease in imports. German government
is expecting a slump in GDP by 6.3% (Deutsche Welle, 2020). The timeline of the events in Germany
including the start of the pandemic, the spread, its management and the easing of lockdown is
summarised as follows.

Figure 1: Timeline of Germany’s Covid-19 Events

27th of January • First Corona case was confirmed & Corona Crisis Team was formed
24th of February • Pandemic plans activated & Funding provided for the research of the Virus

9th of March • First Covid Death & Cancellation of the major events
12th of March • Coronavirus outbreak is declared as pandemic
13th of March • Strict restrictions on public Sphere
24th of March • Implementation of the initial measure packages
30th of March • Repatriation program started

6th of April • Number of confirmed corona cases exceed 100,000
8th of April • RKI confirms a positive trend in coronavirus cases

14th of April • Germany was identified as one of the leading nations in corona crisis management
15th of April • Initial easing of corona measures
16th of April • Reproduction rate for the coronavirus pandemic in Germany fell below the critical threshold
22th of April • Approval for the testing of potential vaccine
24th of April • 100,000 people recovered from coronavirus
27th of April • Wearing protective masks became mandatory & Schools partly reopened
28th of April • Hospital capacities could again be used for scheduled operations
30th of April • Further easing of measures: Playgrounds & churches reopened

3rd of May • 3 million antibody tests were supplied
6th of May • 3 First phase of pandemic, namely slowing down of virus, was completed

12th of May • 750 million Euros were supplied for the vaccine research
13th of May • Border controls were lifted due to low infection rates
15th of May • 1 million euros were granted to improve digital learning
15th of May • Bundesliga started
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Source: (The timeline regarding coronavirus in Germany, 2020).

The economic crisis is the unfortunate aftermath of the pandemic which is not yet there. Despite
the fiscal packages mentioned earlier, the unemployment in Germany started mounting especially
in hospitality sector. Germany entered the pandemic crisis with full employment and only 5% of
unemployment rate, yet the forecasts suggest that this rate is likely to increase up to 8.5% (Arnold,
2020). In addition to this, there are other issues and discussions going on about the management of
the Covid-19 pandemic. The most important argument is that, the pandemic does not only deepen
the gap between the rich and poor but also low income people are more likely to suffer from the
disease (Fisher & Bubola, 2020). Since the beginning of crisis, it has been argued that rich people
have more access to health care so they can be tested and treated easier than low-income people.

Another important highlight of the coronavirus deaths is that men are more likely to die com-
pared to women. This is attributed to the X chromosome and sex hormones that provides adaptive
immunity to women (Chen, et al., 2020). Figure 2 indicates that this is also true for Germany
according to the data as of 25th of May.

Figure 2:

Age is another well know factor that contributes to more coronavirus related deaths. Chen et al.
(2020) indicate that high proportion of severe to critical cases and high fatality rate were observed in
elderly Covid-19 patients mainly due to declining immunity. This theory also applies for Germany
as illustrated in Figure 3. The largest proportion of deaths are observed age group 80-89. Figure
4 shows the number of cases by age groups. The people between the ages of 20-49 are more likely
to get infected while the infection rate of elderly is significantly lower. The high date rates are high
despite the low rates of infection.
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Figure 3:

Figure 4:

The other reasons that contribute to the spread of infection include the mobility; the spread of
Covid-19 from China is clearly associated with the people travelling from Wuhan in Central China
(Yüceşahin Sirkeci, 2020). The population density of the cities makes them more vulnerable to
infection as it is more difficult to keep the social distance (Florida, 2020). The availability of solid
data of German States allows for the identification of the reasons contribute to the spread of the
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disease and the factors that lead to the deaths from the virus.

3 Data, Identification Strategy & Estimation Framework

In Germany, Robert Koch Institute (RKI) monitors the situation and provides novel data on daily
coronavirus cases and deaths on regional basis. The data on daily coronavirus cases are obtained
from the RKI: Covid-19 Dashboard ARGIS website and the data on daily deaths is obtained from
the daily situation reports of RKI. The data on control variables such as the female and male popu-
lation, disposable income, average age, the number of foreigners and the number of foreign visitors
in each region are gathered from Statista website. The data is organised in a panel form and among
the panel data models, Random Effects (RE) is used. The main assumption of this model is that
the individual-specific effects are uncorrelated with the independent variables. To make a choice
between RE and Fixed Effects (FE), Hausman test is conducted and the results are as following.

Test: Ho: difference in coefficients not systematic

chi2(1) = (b-B)’[(V b-V B)(̂-1)](b-B) = 0.00 Prob>chi2 = 1.0000

In panel data analysis, the Hausman test is used to choose between FE and RE models. The null
hypothesis is that the preferred model is RE; the alternate hypothesis is that the preferred model
is FE. Essentially, the test tells whether there is a correlation between the unique errors and the
regressors in the model. The null hypothesis is that there is no correlation between the two. As
the p-value is greater than 0.05, the null hypothesis is not rejected and RE model is used (Clarke,
Crawford, Steele, Vignoles, 2010). Also, the time invariant variables such as the population den-
sity, sex ratio, disposable income, average age and number of foreign visitors are not allowed in FEM.

The aim of the paper is to identify the causal relationship between the number of cases and
deaths and the demographic and wealth factors in each region. Therefore, the paper presents two
models. The first model establishes the causal relationship between the number of cases and the
explanatory variables indicated in Equation 1. To estimate the factors that play an important role
in spread of the virus, the log of cumulative total of the number of cases is used as the dependent
variable and the logs of average age, number of visitors, female and male population, the population
density per km square and foreign visitors are used as explanatory variables. ln denotes to the
logarithmic transformation of the variables to give constant variance to the variable.

lnCasesit = lnfemalesi + lnmalesi + lnavagei + lndisposableincomei + lnforeignvisitsi +
lnpopulationdensityi(1)

lnCasesit = lnfemalesi+lnmalesi+lnavagei+lndisposableincomei+ lnforeignvisitsi+ lnpopulationdensityi
(2)

4 Overview of Regional Statistics

This section provides some graphs and descriptive statistics about the total deaths and cases in
German regions as well as other indicators such as the average age, number of foreigners, dispos-
able income and the number of foreign visitors. The Figure 5 indicates that the highest number of
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cases is observed in Bavaria State (Bayern) that is also confirmed by the descriptive statistics on
table 1. As seen on Table 4, Bayern is the state with the largest number of foreign visitors and
one of the most crowded cities, hence the number of cases. The high disposable income may also
play an important role in detection of the cases as people can afford testing for corona at private
health services. Bavaria is followed by Nordrhein-Westfalen and Baden-Wurttemberg. Nordrhein-
Westfalen is the German state with the largest population and Baden-Wurttemberg is the German
state with the third largest population after Bayern and Nordrhein-Westfalen as indicated on Table 3.

The cumulative total deaths on Figure 6 and Table 3 suggest that the highest death rates are
observed in the regions with the highest number of cases; Bavaria followed by Baden-Wurttemberg
and Nordrhein-Westfalen. Number of cases play an important role in explaining the deaths, but it is
not sufficient on its own. For instance, although there are more cases in Nordrhein-Westfalen than
Baden-Wurttemberg, the deaths are less in that state. This may have answers in their demographics
such as more female population than male or because the population density that is much less than
Baden-Wurttemberg. For instance, Schmitt (2020) highlight the importance of social distancing and
in Germany after the prohibition of public events, closure of schools and universities a week before
the 22nd of March might already have contributed to a reduction of the growth rate of reported cases
below 30%. In the cities with less population density, social distancing is more possible which might
have played an important role in preventing the spread of the disease before the implementation of
the social distancing rules.

Figure 5:
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Table 2: Cumulative Total Cases by States

States CumTotalCases

Baden-Wurttemberg 20962.28
Bayern 27198.19
Berlin 3913.57
Brandenburg 1830.14
Bremen 585.523
Hamburg 3245.547
Hessen 5433.163
Mecklenburg-Vorpommern 484.035
Niedersachsen 6757.384
Nordrhein-Westfalen 21995.87
Rheinland-Pfalz 4030.977
Saarland 1635.163
Sachsen 3136.128
Sachsen-Anhalt 1016.105
Schleswig-Holstein 1802.453
Thüringen 1469.756

Figure 6:

9

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3617986



Table 3: Cumulative Total Deaths by States

States CumTotalDeaths

Baden-Wurttemberg 762.407
Bayern 1004.035
Berlin 77.837
Brandenburg 61.047
Bremen 17.314
Hamburg 90.872
Hessen 191.012
Mecklenburg-Vorpommern 10
Niedersachsen 239.233
Nordrhein-Westfalen 677.64
Rheinland-Pfalz 93.186
Saarland 67.151
Sachsen 87.884
Sachsen-Anhalt 24.058
Schleswig-Holstein 57.663
Thüringen 52.837

Table 5: Other Characteristics by States

States DisposableincomeInEuros foreignvisitorsinmillions Foreigners

Baden-Wurttemberg 23500 11.39 1660000
Bayern 23700 19.12 1640000
Berlin 19719 13.98 636000
Brandenburg 16397.5 0.962 110000
Bremen 20700 0.49 118000
Hamburg 23900 3.44 297000
Hessen 22300 7.67 980000
Mecklenburg-Vorpommern 15226.1 1 69278.12
Niedersachsen 24600 3.73 366000
Nordrhein-Westfalen 21300 11 2290000
Rheinland-Pfalz 22300 5.24 432000
Saarland 20300 0.46 106000
Sachsen 18700 2.05 188000
Sachsen-Anhalt 18200 0.63 104000
Schleswig-Holstein 22000 2.01 223000
Thüringen 18400 0.62 96804.23
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5 Regression Results

Although descriptive statistics provide a general overview, it is essential to establish a causal link
between the dependent and explanatory variables. This section provides some RE regressions to
estimate the link between demographics, inequality and the number of cases and deaths. Table 6 is
the estimation of Equation 1 and indicates the predictors of the log of cumulative total number of
cases. The states were female population is more dominant, more cases are likely to be observed.
This may be because women are more likely to visit shops to purchase clothes and do food shopping
than men. As mentioned earlier, the regions in which people have high disposable income have more
chance to get tested as they can visit private hospitals, so more cases are recorded in these areas,
reflected in positive and significant coefficient. The population density that measures the population
per km2 also plays an important role in number of cases. More crowded areas are more likely to
have more cases. The average age and number of visits seem to be insignificant in explaining the
variations in the number of cases in German regions.

Table 6: Output of Equation (1)

(1)
VARIABLES ln CumTotalCases

ln FemalePopuation 8.044**
(3.766)

ln T -7.059*
(3.882)

ln DisposableincomeInEuros 3.083**
(1.289)

ln AvAge 12.06
(9.000)

ln PopulationDensityperkm2 0.303**
(0.122)

ln foreignvisitorsinmillions 0.156
(0.215)

Constant -85.26*
(43.74)

Observations 1,358
Number of statenum 16

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 7 illustrate the estimators of the log of cumulative total deaths. This section reveals the
importance of demographics such as the composition of population, average age and disposable
income. There are more deaths in the regions with more cases. As mentioned previously, due to
the stronger immunity, women are less likely to die from coronavirus, therefore, in the regions were
female population is larger the death rate is significantly lower. Inequality which actually is the
main focus of this paper plays an important role in determining the death rate in German States.
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The negative coefficient suggests that the higher the disposable income, the lower the death rates.
In the states with higher average age, more deaths are observed which is again consistent with the
theory discussed earlier.

Table 7: Output of Equation (2)

(2)
Variables ln CumTotalDeaths

ln FemalePopuation -8.215***
(2.107)

ln T 6.715***
(2.104)

ln DisposableincomeInEuros -1.826***
(0.532)

ln AvAge 5.583***
(1.950)

ln CumTotalCases 2.465***
(0.0232)

Constant 2.573
(11.75)

Observations 1,064
Number of statenum 16

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6 Discussion and Conclusion

This pandemic has changed many things and these changes will be permanent. Now, it is compul-
sory to wear masks and most of the mass gatherings such as concerts are being cancelled. Social
distancing and disconnection between the countries and even the cities may change the migration
and urbanisation patterns. The ways of education are likely to change too as n the UK, some uni-
versities already postponed face to face teaching until 2021. Working from home has become a trend
which may lead to a change in working environment and conditions.

All of the changes that are likely to be permanent until the discovery of the vaccine and medicine
are essential to prevent the spread of the disease and keep the possible second phase under the
control. Therefore, it is highly important to understand the dynamics of the spread of the virus
and the death rate. The accuracy of the German data due to massive testing allowed for valid
estimations. Germany managed to keep the spread under control with fewer deaths compared to
other European countries. To do this, the government implemented many policies and invested in
healthcare to a significant extent. Despite the timely and appropriate policies 183,564 people were
infected in Germany and 8605 of them died. The results reveal that the population density and
gender composition of population and disposable income plays and important role in spread of the
virus. For the deaths, the most important factors are the number of cases in each region, gender
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composition, average age and disposable income.

After the three intense months of lockdown which is also about social, physical and economic
inactivity, almost every country forecast economic recession, even Great Depression. The Covid-19
that nature can be unpredictable and devastating and it is important for the countries to collaborate,
invest in healthcare, research and development and all medical activities to keep the future contagions
under control without a need for such strict measures.
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